Fis, ME #reads Density
In the above plots, the empirical distribution (E) of read counts (truncated at the right of the distribution at 2 x mean) is shown in black solid lines. The Poisson distribution with µP = mode(E) , as determined by the shorth function in R, is shown in black dashed lines. The Normal distribution with µP = mode(E) and σN = MAD (which (E <= mean(E))) is shown in red dashed lines. The normal distribution provides a better fit of E than the Poisson distribution. MAD: 1.483 x Median absolute deviation; EE: Early-exponential; ME: Mid-exponential; TS: Transition-to-stationary; S: Stationary.
Supplementary Material 2:
Comparison with previous ChIP-chip studies.
Cho dataset for Fis
We find that binding signals, in the Cho et al. study, of probes falling within binding regions obtained in our study are significantly higher than those in randomly picked genomic coordinates (R1 -5 in the figure below). The Cho study was chosen for this comparison as the high resolution of the tiling arrays used by these authors make it most comparable to our sequencing-based data.
The correlation coefficient between binding signals obtained in the two studies (across over 180,000 data points) is 0.4. Of the 894 genes bound (either in gene body or upstream) by Fis in this data, we recover 591. This is a significant overlap given substantial differences in the growth conditions used in the two studies.
Grainger dataset for Fis: lists of target genes
Of the 193 genes (with ORF ID mapping in our dataset) with Fis binding -in the gene body or upstream -in the above dataset, we can recover 60. This is not better than random. We suspect that this dramatic difference between the two datasets might stem from the distinct conditions used to grow the cells as well as the significant difference in resolution of the two studies. This might indicate catabolite repression-dependent differences in the binding and functioning of Fis. Further, as possibly indicated by the higher background signal in our Fis data, Fis might bind with low affinity across the genome, and the two studies might have sampled distinct sets of binding regions.
The ChIP-chip experiment by Cho and colleagues recovers 55 genes from Grainger's list of Fis targets; though this overlap is significant (both studies were carried out in minimal medium, with Grainger supplementing the medium with fructose and Cho with Glucose), it is clearly low. Binding signals of Grainger targets in Cho et al.
Binding signal, log ratio
Supplementary Material 3: Length of protein-binding regions on the genome
Boxplots showing the distributions of the lengths of binding regions for H-NS and Fis in early-(left panel) and mid-exponential (right panel) phases. These show that binding regions of H-NS are significantly longer than that of Fis. The mid-exponential phase distribution is as shown in Figure 2 in the main text. H-NS, ME 161 6 1.9 x 10 -9
H-NS, TS 158 10 1.9 x 10 -9
H-NS S 178 10 1.6 x 10 -8
The numbers represent the number of genes lying within predicted horizontally acquired regions (predicted by AlienHunter). 
Supplementary Material

Mid−Exponential phase
Supplementary Material 9: Expression levels of Fis and H-NS across the growth phase
Expression of Fis, H-NS and GroEL (control) in early-exponential (EE), mid-exponential (ME), transition-to-stationary (TS) and stationary (S) phase. Whole cell lysates were immunoblotted with anti-FLAG and anti-GroEL (donated by Josep Casadesús) antibodies.
Supplementary Material 10: Binding across time-points
Though the binding profiles are significantly correlated between time-points ( Figure 4A ), there are definite differences ( Figure 4B ). For H-NS, the number of binding regions and genes targeted for binding increase as the cells progress form exponential to stationary phase. We identified two types of effects leading to this increase. (a) Over a quarter (27%) of stationary phase H-NS-binding regions are not seen in mid-exponential phase (<20% of the length of each of these binding patches overlaps with any single mid-exponential binding region; see below); in contrast only 3% of midexponential binding regions are not seen in stationary. These are shorter than a typical H-NS binding patch though significantly longer than Fis-binding regions. (b) The second type involves 89% of mid-exponential binding regions, each of which is almost entirely included in a single stationary phase binding patch (>90% of the length of each overlaps with a single stationary phase binding patch). In a large majority of these regions (338; 83%), the stationary phase patch is longer than the corresponding mid-exponential binding region (see below). This suggests that binding regions found in mid-exponential phase tend to be extended in stationary phase. Taken together, H-NS binding regions in mid-exponential phase are maintained or extended in stationary phase, whereas a significant proportion of stationary phase binding regions are not seen during midexponential growth. We speculate that these newly-formed binding regions and extensions of preexisting binding patches might encompass low affinity regions which are protected from H-NS binding by other DNA-or H-NS-binding proteins in mid-exponential but not in stationary phase.
For Fis, we identify more binding regions in mid-exponential than in early-exponential phase (Table  1) . Over a third (35%) of binding regions in mid-exponential phase are not seen in earlyexponential phase. In contrast to H-NS however, over 18% of early-exponential binding regions are unique to this phase; we suspect that many of these early-exponential phase-specific binding regions may be quantitative artifacts. Compared to H-NS, a smaller proportion (69%) of earlyexponential Fis-binding regions are encompassed by mid-exponential binding; yet, as observed for H-NS, most of the early-exponential binding regions (94%) are extended in mid-exponential phase. These, might imply greater variability -presumably through numerous relatively weaker or dynamic interactions (see below) -in Fis binding across the growth phase.
However, we advocate caution in interpreting these results as a subset of these may be marginal quantitative differences and have little biological relevance. The above plot shows that stationary phase-specific H-NS binding regions (central box-plot in the section enclosed within the red rectangle) have lower A/T content than other H-NS binding patches (labelled as 'H-NS stationary' and 'H-NS mid-exp'); however, the A/T content of these binding regions is significantly higher than those of flanking regions (left and right within the red box) and Fis binding regions (labelled as Fis mid-exp). The above plot shows that stationary phase-specific
H-NS binding regions found in stationary but not in mid-exponential phase
The above plot shows that stationary phase-specific H-NS binding regions (left) are shorter than other H-NS peaks from stationary (second from left) and mid-exponential (second from right) phases, but significantly longer than Fis binding regions (right). Signal in Early!Exponential The above plot shows signal (z-scores) at the summit of each binding region in early-(left) and mid-exponential phase. The distribution to the left in each panel is for binding regions unique to that growth phase; that to the right in each panel is for those which are conserved in the other growth phase.
Supplementary Material 11: Wildtype expression levels of genes bound by H-NS and Fis.
The above plot shows the expression levels -in early-exponential, mid-exponential, transition-tostationary and stationary phases -of genes bound by long (left in each panel) and short (central in each panel) H-NS binding regions. Also shown are genes not defined as H-NS-bound (right in each panel; labelled as '-'). In three of the four time-points (early-exponential being the exception), expression levels of genes bound by short H-S binding regions is not significantly different from that of genes not bound by H-NS.
The plot to the left shows the expression levels in early-and mid-exponential phases of gene bound ('+') and not bound ('-') by Fis. Δfis, ME 160
Supplementary Material 14: Expression change of genes bound by H-NS and Fis in the respective deletion strains.
The above plot shows the expression fold change (deletion strain over wildtype) -in earlyexponential, mid-exponential, transition-to-stationary and stationary phases -of genes bound by long (left in each panel) and short (central in each panel) H-NS binding regions. Also shown are genes not defined as H-NS-bound (right in each panel; labelled as '-').
The plot to the left shows the expression fold change (deletion strain over wildtype) in early-and mid-exponential phases of gene bound ('+') and not bound ('-') by Fis. 
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The plot above shows the RNA polymerase occupancy in the wildtype in the body and upstream of genes bound ('+') and not bound ('-') by H-NS and Fis. 
Supplementary Material 17: GGDEF and EAL domain-containing proteins under H-NS control
GGDEF and EAL genes that are differentially expressed in Δhns
The above lists all probes corresponding to GGDEF and EAL genes that are differentially expressed in Δhns. NA implies that the probe is not called as differentially expressed under the respective condition. EE: Early-exponential; ME: Mid-exponential; TS: Transition-to-stationary; S: Stationary. 
Supplementary Material 18: Effect of the FLAG tag on gene expression
In order to test whether the introduction of the FLAG tag alters the function of the target protein substantially, we performed microarray analysis of gene expression in mid-exponential phase using the tagged strain. We then obtained the fold change of each probe in the deletion strain compared to the tagged strain instead of the wildtype. We find that genes which are differentially expressed in the deletion strains against the wild-type show consistent fold change in gene expression when data from the tagged strain, instead of the wild-type, is used as reference. The above plot shows the distribution of fold change -in the deletion strain v. tagged strain comparison -of genes which are up-or down-regulated or not differentially expressed in the deletion strain v. wildtype comparison. 
Down-regulated
Supplementary Material 19: Experimental tools
Primers used for strain construction and verification of deletion or insertion
